Objectives: Hematopoietic stem cell transplantation is a life-saving treatment, but donor numbers are lacking in Turkey and elsewhere. Increased awareness of hematopoietic stem cell transplantation among university students might help expand donation. We evaluated the effect of a brief targeted educational intervention on knowledge and attitudes about hematopoietic stem cell transplantation and donation among first-year university students in Turkey. Materials and Methods: There were 301 first-year university students (median age, 18 y) who volunteered: 163 medical students (54%) and 138 law students (46%). Before and after a brief lecture about hematopoietic stem cell transplantation, students answered a 5-item yes-or-no questionnaire regarding (1) knowledge about health benefits of hematopoietic stem cell transplantation; (2) knowledge about stem cell banking and donation in Turkey; (3) knowledge about the transplantation procedure; (4) prior experience and/or willingness to donate blood; and (5) willingness to donate stem cells. Reasons for motivation to donate blood and/or stem cells were categorized. Results before and after the lecture were evaluated with univariate and multivariate analyses. Results: The response rate was 100%. Significantly greater proportions of students had knowledge about hematopoietic stem cell transplantation and willingness to donate blood and stem cells after the lecture. There were no differences between medical and law students before the lecture. After the lecture, a significantly greater proportion of medical students indicated knowledge about health benefits of hematopoietic stem cell transplantation, stem cell banking and donation in Turkey, and the transplantation procedure. Conclusions: Brief education about hematopoietic stem cell transplantation for university students can increase knowledge and awareness about hematopoietic stem cell transplantation and cause more positive attitudes about stem cell donation.
Introduction
Hematopoietic stem cell transplantation (HSCT) is a life-saving treatment for numerous benign and malignant conditions. 1 Only 1 in 3 patients who require HSCT have a human leukocyte antigen (HLA)-matched related donor. For other patients, the only available option is an unrelated HLA-matched donor. However, in most nonindustrialized countries, the likelihood of finding such donors is low because of insufficient or nonexistent national donor programs. [2] [3] [4] [5] Therefore, HSCT waiting lists worldwide are expanding because the need is greater than the number of voluntary stem cell donors. The gap between need and donation is especially wide for unrelated HSCT in many developing countries. [6] [7] [8] [9] [10] [11] The main reason for the insufficient number of donors for HSCT is insufficient public awareness about the importance of HSCT. Increasing public knowledge and sensitivity about solid-organ transplantation has accelerated donor recruitment in many countries. [12] [13] [14] [15] However, little data are available in developing countries regarding the efficacy of public education to increase the number of stem cell donors. [16] [17] [18] University students may play an important role in promoting donation for HSCT because greater knowledge about this procedure in the university population may increase awareness in young people about the need. 11 The purpose of this study was to evaluate the effect of targeted HSCT-related education on knowledge and attitudes in first-year university students in Turkey about HSCT and donation.
Materials and Methods

Subjects
First-year students attending the medical school or law school of Gazi University were told about the purpose of the research during classes and invited to participate. The students were from all geographic regions of Turkey. The Institutional Review Board of Gazi University Faculty of Medicine approved the study. The deans of the 2 schools gave permission for students to participate, and each participant gave informed consent. A total of 301 students (163 medical students and 138 law students) volunteered to participate.
Lecture and testing
A short presentation for 15 minutes about HSCT was provided. Before and after this presentation, each participant was asked to complete a short questionnaire on knowledge and attitudes about HSCT and blood and stem cell donation. The presentation was a brief lecture given by a hematologist experienced in HSCT (ZK) and was prepared in accordance with 3 sources: the 2012 recommendations of the Blood and Marrow Transplantation Subcommittee of the Turkish Society of Hematology, the European Group for Blood and Marrow Transplantation, and the Worldwide Network of Blood and Marrow Transplantation. 7, 8, 19 It included a brief description of health conditions requiring stem cell transplantation and specific information about types of donors and functioning of stem cell donor banks. Donor numbers were given for HSCT and donation in Turkey. The similarities and differences between procedures for collection of blood and peripheral stem cells were described, and donation-and procedure-related complications were discussed.
The survey included 5 items that requested answers (yes or no) and some items included additional questions to expand and clarify the response ( Table 1 ). The questions assessed (1) knowledge about the health benefits of HSCT, (2) knowledge about available information about stem cell banks and volunteer donation in Turkey, (3) knowledge about the HSCT procedure, and (4) experience and willingness about volunteering for blood and stem cell donation. A question about blood donation was included because blood donors among university students may have a more positive attitude about organ donation and transplantation. 20 When a student answered "yes" to question 4 (about prior blood donation) before the lecture or to question 5 (about willingness to donate stem cells) before or after the lecture, they were asked to explain their main reasons. Proportions of students with answers "yes" or "no" to each question were calculated, and reasons for motivation to donate were categorized.
Statistical analyses
Data were analyzed with statistical software (Statistical Package for the Social Sciences, version 15.0, SPSS Inc., Chicago, IL, USA). Descriptive statistics were generated for demographic data. Differences between proportions of answers (yes or no) were evaluated by the chi-square test. Comparison of the mean age of medical students and law students was performed with Mann-Whitney U test. We used univariate and multivariate (logistic regression) analyses to estimate odds ratios for 1 standard deviation increase in the proportions of yes/no answers for each question from before to after the lecture. We calculated the 95% confidence intervals for each odds ratio. All tests were 2-tailed and statistical significance was defined by P < .05.
Results
All 301 students completed the questionnaire before and after the lecture (100% response). The mean age of participants was 18.4 ± 0.8 years. The 163 medical students included 103 women (63%) and 60 men (37%), and the 138 law students included 86 women (62%) and 52 men (38%). There were no differences in age or sex distribution within or between the medical and law students. Univariate analysis showed significant differences from before to after the lecture in frequency of yes/no answers to questions 2 to 5 ( Table 2) . Multivariate analysis showed that responses to questions 2 to 5 after the lecture were highly significant predictors of education by the lecture (Table 2) .
Before and after the lecture, most medical and law students responded that that they were aware about the life-saving potential of HSCT (question 1) (Table 3) . There was no significant difference between medical and law students in yes/no proportions for question 1 before or after the lecture (Table 3) .
Before the lecture, most medical and law students responded that they had no knowledge of stem cell banking, numbers of voluntary donors in Turkey, or the HSCT procedure (questions 2 and 3) ( Table 3) . After the lecture, the frequencies of students who had knowledge about stem cell banking, voluntary donor numbers in Turkey, and the HSCT procedure were significantly greater for medical than law students (questions 2 and 3) ( Table 3) .
Before the lecture, few medical and law students responded that they had donated blood in the past (question 4) ( Table 3 ). In the students who had donated blood in the past, most students replied that they were motivated by information they had received from media sources including television, radio, newspaper, and the Internet and some students replied that they had a relative, friend, or acquaintance who had needed a blood transfusion (Table 4) . After the lecture, significantly more medical than law students replied that they wished to donate blood (Table 3) . Before and after the lecture, a higher frequency of medical students than law students responded that they wanted to donate stem cells (question 5) (Table 3 ). In the students who responded (before the lecture) that wanted to donate stem cells, most medical students replied that they were motivated by information they had received from media sources including television, radio, newspaper, and the Internet, and some students told us that they had a relative, friend, or acquaintance who had needed some type of organ transplantation (Table 4) . Before the lecture, all students who had donated blood previously expressed willingness to donate stem cells.
Discussion
The present study evaluated how HSCT-related education may affect the knowledge and attitudes of university students about stem cell donation and transplantation. The HSCT from matched-related donors has been performed for many years with good results. 1,2 Unrelated HSCT is gaining popularity worldwide because of the limited number of suitable related donors and the long waiting times for transplantation. [3] [4] [5] According to a recent activity survey by the European Group for Blood and Marrow Transplant, 8 the number of unrelated stem cell donors in Turkey does not meet the increasing demand, mainly because of difficulties recruiting volunteers. Many Turkish people are unaware of the shortage of unrelated donors for HSCT. Various strategies have been undertaken to expand donor pools in many countries, particularly for solid-organ transplantations. [12] [13] [14] [15] Good knowledge of HSCT and stem cell donation in health care professionals can increase the numbers of unrelated donors. 11 Numerous studies that have evaluated knowledge and attitudes among students in Turkey about organ and blood donation. 19, [21] [22] [23] However, a literature search showed no such information available about donation for HSCT. In the present study, medical students were of specific interest because this group is likely to be informed about health issues in ways that are not representative of the general population. 16 The study participants were from all geographic regions of Turkey and had different levels of previous health knowledge. Therefore, these students may be representative of the younger generation in Turkey.
We observed no significant differences between medical and law students in frequency of previous knowledge about stem cell banking, voluntary donation in Turkey, or the HSCT procedure (Table 3) . After a brief lecture on HSCT, a significantly greater proportion of medical students were aware of stem cell banking, voluntary donation in Turkey, and the HSCT procedure (Table 3) . Absorption of the targeted HSCT education by medical students is evidence that this group may help expand recruitment of young people as stem cell donors.
The present findings suggest that first-year university students can become well informed about 18 Donor recruitment for HSCT may be expanded by adding lectures to the university curriculum that inform students and discuss the supply and demand issues about stem cell donors. In numerous countries including Turkey, the main barriers to stem cell donation are social, economic, and cultural factors. 8, 16, 18, 19, [23] [24] [25] In the present study, > 60% medical students indicated that media affected their willingness to donate stem cells (Table 4) . To date, media such as television, radio, and newspapers have been the primary sources of information about organ donation and transplantation 14 Media reports may positively affect public attitudes about HSCT and donation in Turkey.
Another important finding was that all students who had donated blood before the study expressed willingness to donate stem cells before the brief HSCT lecture. Previous investigators have reported that potential stem cell donors with previous blood donation history were more willing to attend a stem cell donation program than people without such history. 26, 27 During the lecture, it was emphasized that being a stem cell donor for peripheral HSCT carries similar risk to blood donation during the collection period. The frequency of severe adverse events and complications for donors in HSCT is ≤ 1%. 28 This information may have helped the participants decide to possibly become stem cell donors.
The number of students in the present study was limited. In addition, the survey before and after the lecture occurred on the same day, and there was no follow-up about possible changes in the decision of participants to donate or whether the intention to donate resulted in donation. Despite these limitations, the present results suggest that brief HSCT-targeted education in first-year university students may increase knowledge and awareness of this procedure and related issues, and may encourage positive attitudes about stem cell donation. Such an effect in the university population may help expand the number of voluntary stem cell donors in the general population of youths. Targeted education may have similar effects in other communities that have insufficient information about HSCT and stem cell donation.
